Engineering for sustainable development (ESD) is an integrated systems approach, which aims at developing a balance between the requirements of the current stakeholders without compromising the ability of the future generations to meet their needs. This is a multi-criteria decision-making process that involved the identification of the most optimal sustainable process, which satisfies economic, ecological, social criteria as well as safety and health requirements. Certain difficulties are encountered when ESD is applied such as ill-defined criteria, scarcity of information, lack of process-specific data, metrics and the need to satisfy multiple decision makers. To overcome these difficulties EDS can be broken down into three major steps, starting with the life cycle assessment (LCA) of the process, followed by generation of non-dominating alternatives, and finally selecting the most sustainable process by employing an analytic hierarchical selection process. This methodology starts with the prioritization of the sustainability metrics (health and safety, economic, ecological and social components). Then the alternatives are subjected to a pair-wise comparison with respect to each Sustainable Development (SD) indicator and prioritized depending on their performance. The SD indicator priority score and each individual alternative's performance score together are used to determine the most sustainable alternative. In this paper, the analysis approach and metrics for ESD are applied to bio-diesel production.
